Optically pumped near ultraviolet vertical cavity laser operation (VCSEL) has been obtained under quasi-continuous wave conditions at room temperature near 383 nm from shallow InGaN/GaN multiple quantum wells (MQW). Low loss optical resonators were fabricated by using in-situ grown (Al,Ga)N distributed Bragg reflectors that featured strain engineering design for excellent optical morphology, in combination with low loss dielectric multilayer mirrors.
One current challenge for III-nitride based lasers is the extension to the near ultraviolet (NUV) regime below 400 nm. Application areas, including chemicalhiochemical sensing, would benefit from compact NUV coherent light sources.
In parallel, there are early precursors for nitride lasers in vertical cavity, surface emitting geometry in the blue. Stimulated surface emission [1, 2] , including VCSEL operation with well defined far field patterns [3] , has been observed in optically pumped structures that feature specific fabrication paths to low-loss vertical microresonators.~~~~~~~: :" .$... k+'
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In this paper, we utilize this experience to demonstrate quasi-continuous wave (CW)operation, at room temperature, of an optically pumped InXGal.XN(x-O.03) MQW VCSEL at near 1=383 nm. We employ a vertical cavity scheme which combines a high reflectivity in-situ grown multilayer GaN/Alo.xG@.75N and post-growth dlelectnc SiOz/HfOz distributed Bragg reflector (DBR). The in-situ grown nitride DBR is designed by inclusion of AIN strain compensating interlayers within the multilayer stack, which serve to eliminate tension-induced cracking [4] usually encountered during growth of AIGaN/GaN heterostructures on GaN. The presence of cracks, which propagate along well-defined crystallographic planes is a major impediment in a nitride VCSEL since they form 'accidental' resonators which greatly enhance the onset of lateral stimulated emission along the heterostructure layer plane, disabling true VCSEL operation [3] . The low index of refraction contrast between GaN and AIGaN (or AIN) demands a large number of layer pairs for high reflectivity. In this work, R-+.99 has been reached, an adequate value compensated by the top dielectric DBRs (R=O.995) in our 'hybrid' microresonators. Hybrid structures were used by Someya et al [1] . Many reports have appeared on the growth of (Al,GaN)-based DBRs including recent advances by Ng et al [5] using MBE growth techniques for GaN/AIN broad bandwidth mi;ors. We believe that the combination of high reflectivity and crack-free morphology in the as-grown DBRs achieved in this work has not been reached todate.
The III-nitride lieterostructure was grown by organometallic vapor phase epitaxy (OMVPE) on (0001) sapphire substrate. Following the growth of 1 pm GaN using a standard 2-step nucleation [6] , a 200~thick AIN layer was grown for strain compensation of the subsequent 60 layer pairs of the quarter-wave GaN/Alo.z5Gu.75N
stack. Subsequent insertion of additional AIN strain relief layers every 20 or so layer pairs greatly reduces the number of cracks in such a thick mirror structure (-5 #m) so that crack-free wafer surfaces were obtained over several cm2 [4] . A peak reflectivity of R=0.99 was measured using a calibrated standard, and the spectral width of the maximum Input power (mVV)
